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(57) [Abstract] 

[Object] An object is to provide an apparatus which 
enables the host to confirm information accompanied with a 
change in the sequence of the jobs to be printed, and thus 
enables to save work of the user, 

[Solving Means] A server and clients are connected 
through a two-way interface. The server re-sorts the print 
sequence ( of print requests received from the clients in 
accordance with the priorities of the requests, and sends 
the result to the clients. The client can recognize the 
result of the print sequence received from the server. 



[Claims] 

[Claim 1] An information processing unit connected to a 
print controller on a network through a two-way interface, 
the information processing unit comprising: sending means 
for sending job information of print data to the print 
controller; spooling means for spooling the print data; and 
receiving means for receiving registration information 
indicating registration of a job based on the job 
information from the print controller or print-sequence- 
change information indicating a change in print sequence of 
registered jobs. 

[Claim 2] The information processing unit according to 
claim 1, further comprising display means for displaying a 
status of a job remaining in the print controller when a job 
is registered based on the registration information received 
from the receiving means. 

[Claim 3] The information processing unit according to 
claim 2, wherein the display means displays related 
information of a job remaining in the print controller when 
a job is registered based on the registration information 
received from the receiving means. 

[Claim 4] The information processing unit according to 
claim 2, wherein the display means displays a status of a 
job already registered in the print controller and print- 
completion time of a newly registered job based on the 



registration information received from the receiving means. 

[Claim 5] The information processing unit according to 
claim 2, wherein the display means re-displays print 
sequence of jobs in the print controller after the change or 
job-related information based on the print-sequence-change 
information received from the receiving means. 

[Claim 6] The information processing unit according to 
claim 2, wherein the display means re-displays print- 
completion time after the change based on the print- 
sequence-change information received from the receiving 
means . 

[Claim 7] A print controller connected to an information 
processing unit on a network through a two-way interface, 
the print controller comprising: receiving means for 
receiving job information of print data from the information 
processing unit; sequence-controlling means for controlling 
print sequence based on the job information received by the 
receiving means; and sending means for sending registration 
information indicating registration of a job based on the 
job information received by the receiving means or print- 
sequence-change information indicating a change in print 
sequence of registered jobs to the information processing 
unit . 

[Claim 8] The print controller according to claim 7, 
wherein the sequence-controlling means controls print 



sequence based on the priority of a job included in the job 
information. 

[Claim 9] The print controller according to claim 7, 
further comprising display-instruction means for instructing 
the information processing unit to display job-print- 
sequence-change information . 

[Claim 10] A network print system in which an information 
processing unit, a print controller, and a printer are 
connected on a network through a two-way interface, the 
network print system comprising: the information processing 
unit having sending means for sending job information of 
print data to the print controller, spool means for spooling 
the print data, and receiving means for receiving 
registration information indicating registration of a job 
based on the job information from the print controller or 
print-sequence-change information indicating a change in 
print sequence of registered jobs; and the print controller 
having accepting means for accepting the job information of 
the print data from the information processing unit, 
sequence-controlling means for controlling print sequence 
based on the job information accepted from the accepting 
means, and noticing means for noticing registration 
information indicating registration of a job based on the 
job information received by the accepting means or print- 
sequence-change information indicating a change in print 



sequence of registered jobs to the information processing 
unit . 

[Claim 11] The network print system according to claim 10, 
wherein the information processing unit further comprises 
display means for displaying a status of a job remaining in 
the print controller when a job is registered based on the 
registration information received from the receiving means. 
[Claim 12] The network print system according to claim 10, 
wherein the sequence-controlling means of the print 
controller controls print sequence based on the priority of 
a job included in the job information. 

[Claim 13] The network print system according to claim 10, 
wherein the print controller further comprises display- 
instruction means for instructing the information processing 
unit to display job-print-sequence-change information. 

[Claim 14] A method of noticing a change of the information 
processing unit in a network in which a print controller and 
an information processing unit are connected on a network 
through a two-way interface, the method comprising: a 
sending step for sending job information of print data to 
the print controller; a spooling step for spooling the print 
data in spooling means; and a receiving step for receiving 
registration information indicating registration of a job 
based on the job information from the print controller or 
print-sequence-change information indicating a change in 



print sequence of registered jobs. 

[Claim 15] The method of noticing a change according to 
claim 14, further comprising display step for displaying a 
status of a job remaining in the print controller when a job 
is registered based on the registration information received 
in the receiving step. 

[Claim 16] The method of noticing a change according to 
claim 15, wherein the display step displays related 
information of a job remaining in the print controller when 
a job is registered based on the registration information 
received in the receiving step. 

[Claim 17] The method of noticing a change according to 
claim 15, wherein the display step displays a status of a 
job already registered in the print controller and print- 
completion time of a newly registered job based on the 
registration information received in the receiving step. 
[Claim 18] The method of noticing a change according to 
claim 15, wherein the display step re-displays print 
sequence of jobs in the print controller after the change or 
job-related information based on the print-sequence-change 
information received in the receiving step. 
[Claim 19] The method of noticing a change according to 
claim 15, wherein the display step re-displays print- 
completion time after the change based on the print- 
sequence-change information received in the receiving step. 
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[Claim 20] A method of noticing a change of the print 
controller in a network in which a print controller and an 
information processing unit are connected on a network 
through a two-way interface, the method comprising: a 
receiving step for receiving job information of print data 
from the information processing unit; a sequence-controlling 
step for controlling print sequence based on the job 
information received in the receiving step; and a sending 
step for sending registration information indicating 
registration of a job based on the job information received 
in the receiving step or print-sequence-change information 
indicating a change in print sequence of registered jobs to 
the information processing unit. 

[Claim 21] The method of noticing a change according to 
claim 20, wherein the sequence-controlling step controls 
print sequence based on the priority of a job included in 
the job information. 

[Claim 22] The method of noticing a change according to 
claim 20, further comprising a display-instruction step for 
instructing the information processing unit to display job- 
print -sequence -change information . 

[Claim 23] A method of noticing a change in a network in 
which in which an information processing unit, a print 
controller, and a printer are connected on a network through 
a two-way interface, the method comprising: a sending step 
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for sending job information of print data to the print 
controller; a spooling step for spooling the print data in 
spooling means of the information processing unit; a 
receiving step for receiving, registration information 
indicating registration of a job based on the job 
information from the print controller or print-sequence- 
change information indicating a change in print sequence of 
registered jobs; an accepting step for accepting the job 
information of the print data from the information 
processing unit; a sequence-controlling step for controlling 
print sequence based on the job information accepted in the 
accepting step, and a noticing step for noticing 
registration information indicating registration of a job 
based on the job information received by the accepting step 
or print-sequence-change information indicating a change in 
print sequence of registered jobs to the information 
processing unit. 

[Claim 24] The method of noticing a change according to 
claim 23, wherein the information processing unit further 
comprises a display step for displaying a status of a job 
remaining in the print controller when a job is registered 
based on the registration information received from the 
receiving means. 

[Claim 25] The method of noticing a change according to 
claim 23, wherein the sequence-controlling step of the print 
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controller controls print sequence based on the priority of 
a job included in the job information. 

[Claim 26] The method of noticing a change according to 
claim 23, wherein the print controller further comprises a 
display-instruction step for instructing the information 
processing unit to display job-print-sequence-change 
information . 

[Claim 27] A machine-readable recording medium storing a 
program for controlling a change notification of an 
information processing unit in a network in which a print 
controller and the information processing unit are connected 
on a network through a two-way interface, the recording 
medium storing program for achieving the functions 
comprising: a sending function for sending job information 
of print data to the print controller; a spooling function 
for spooling the print data in spooling means; and a 
receiving function for receiving registration information 
indicating registration of a job based on the job 
information from the print controller or print-sequence- 
change information indicating a change in print sequence of 
registered jobs. 

[Claim 28] The recording medium according to claim 27, 
further comprising a display function for displaying a 
status of a job remaining in the print controller when a job 
is registered based on the registration information received 
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by the receiving function. 

[Claim 29] The recording medium according to claim 28, 
wherein the display function displays related information of 
a job remaining in the print controller when a job is 
registered based on the registration information received by 
the receiving function, 

[Claim 30] The recording medium according to claim 28, 
wherein the display function displays a status of a job 
already registered in the print controller and print- 
completion time of a newly registered job based on the 
registration information received by the receiving function. 

[Claim 31] The recording medium according to claim 28, 
wherein the display function re-displays print sequence of 
jobs in the print controller after the change or job— related 
information based on the print-sequence-change information 
received by the receiving function. 

[Claim 32] The recording medium according to claim 28, 
wherein the display function re-displays print-completion 
time after the change based on the print-sequence-change 
information received by the receiving function. 

[Claim 33] A machine-readable recording medium storing a 
program for controlling a change notification of the print 
controller in a network in which a print controller and an 
information processing unit are connected on a network 
through a two-way interface, the medium storing a program 
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for achieving the functions comprising: a receiving function 
for receiving job information of print data from the 
information processing unit; a sequence-controlling function 
for controlling print sequence based on the job information 
received by the receiving function; and a sending function 
for sending registration information indicating registration 
of a job based on the job information received by the 
receiving function or print-sequence-change information 
indicating a change in print sequence of registered jobs to 
the information processing unit. 

[Claim 34] The recording medium according to claim 33, 
wherein the sequence-controlling function controls print 
sequence based on the priority of a job included in the job 
information . 

[Claim 35] The recording medium according to claim 33, 
further comprising a display-instruction function for 
instructing the information processing unit to display job- 
print-sequence-change information . 

[Claim 36] A machine-readable recording medium storing a 
program for controlling a change notification of the print 
controller in a network in which an information processing 
unit, a print controller, and a printer are connected on a 
network through a two-way interface, the recording medium 
storing a program for achieving the functions comprising: a 
sending function for sending job information of print data 
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to the print controller; a spooling function for spooling 
the print data in spooling means of the information 
processing unit; a receiving function for receiving 
registration information indicating registration of a job 
based on the job information from the print controller or 
print-sequence-change information indicating a change in 
print sequence of registered jobs; an accepting function for 
accepting the job information of the print data from the 
information processing unit; a sequence-controlling function 
for controlling print sequence based on the job information 
accepted in the accepting step, and a noticing function for 
noticing registration information indicating registration of 
a job based on the job information received by the accepting 
function or print-sequence-change information indicating a 
change in print sequence of registered jobs to the 
information processing unit. 

[Claim 37] The recording medium according to claim 36, 
wherein the information processing unit further comprises a 
display function for displaying a status of a job remaining 
in the print controller when a job is registered based on 
the registration information received by the receiving 
function . 

[Claim 38] The recording medium according to claim 36, 
wherein the sequence-controlling function of the print 
controller controls print sequence based on the priority of 
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a job included in the job information. 

[Claim 39] The recording medium according to claim 36, 
wherein the print controller further comprises display- 
instruction function for instructing the information 
processing unit to display job-print-sequence-change 
information. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] The present invention 
relates to a system in which a printer connected to a 
network is used by a plurality of clients connected to the 
network. 
[0002] 

[Description of the Related Art] In recent years, personal 
computers have become widespread remarkably in offices, and 
network techniques for connecting those have been developed. 
Up to now, one printer is connected to one personal computer 
as a way of using a printer. However, recently, the case in 
which a printer is connected to a network and is used by 
being shared among the personal computers connected to the 
network has been on the rise. 

[0003] In a known technique, when print data is sent to a 
network printer, a client loses the print data and cannot 
confirm until the completion of the printing of each job. 
There is only a limited step in which the host-side personal 
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computer knows whether or not the printer has ejected the 
print-data paper without fail after the transfer of the 
print data. 

[0004] Accordingly, in order to confirm the normal 
completion of the printing and the ejection of the paper, 
the communication processing cannot be completed until the 
completion of the ejection of paper for each transfer of the 
print data of each job. Thus, the communication processing 
between a host computer and a network printer takes too much 
time . 

[0005] In order to determine a normal completion of the 
printing, it is inevitably necessary to perform confirmation 
processing and communication for the number of jobs of each 
client PC. 

[0006] Also, when a job is spooled in a print server, it is 
not possible to obtain a change in the sequence of the 
printing by the influence of the jobs other than the jobs 
registered by that client itself and, for example, the 
information changed with the sequence change of the print 
completion time, etc. 

[0007] 

[Problems to be Solved by the Invention] An object of the 
present invention is to provide a host-side personal 
computer with a step in which a printer performs printing 
until the ejection of paper by a few number of 
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communications without taking too much time for the 
communication for data transfer. Also, the present 
invention aims to provide the host-side personal computer 
with a step allowing confirmation of the information 
accompanied with a print-seguence change by the printer. 
Also, the present invention aims to provide the host-side 
personal computer with a step to inform that a change in the 
seguence of jobs occurs when the seguence of the jobs 
changes in a spooler for print waiting, and, for example, a 
step to give the information accompanied with a job sequence 
change, such as print completion time. 
[0008] 

[Means for Solving the Problems] As means for solving the 
above-described problems, according to the invention of 
claim 1, there is provided an information processing unit 
connected to a print controller on a network through a two- 
way interface, the information processing unit including: 
sending means for sending job information of print data to 
the print controller; spooling means for spooling the print 
data; and receiving means for receiving registration 
information indicating registration of a job based on the 
job information from the print controller or print-sequence- 
change information indicating a change in print sequence of 
registered jobs. 

[0009] The invention of claim 2 is the invention according 
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claim 1, further including display means for displaying a 
status of a job remaining in the print controller when a job 
is registered based on the registration information received 
from the receiving means. 

[0010] The invention of claim 3 is the invention according 
claim 2, wherein the display means displays related 
information of a job remaining in the print controller when 
a job is registered based on the registration information 
received from the receiving means. 

[0011] The invention of claim 4 is the invention according 
claim 2, wherein the display means displays a status of a 
job already registered in the print controller and print- 
completion time of a newly registered job based on the 
registration information received from the receiving means. 
[0012] The invention of claim 5 is the invention according 
claim 2, wherein the display means re-displays print 
sequence of jobs in the print controller after the change or 
job-related information based on the print-sequence-change 
information received from the receiving means. 
[0013] The invention of claim 6 is the invention according 
claim 2, wherein the display means re-displays print- 
completion time after the change based on the print- 
sequence-change information received from the receiving 
means . 

[0014] According to the invention of claim 7, there is 
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provided a print controller connected to an information 
processing unit on a network through a two-way interface, 
the print controller including: receiving means for 
receiving job information of print data 'from the information 
processing unit; sequence-controlling means for controlling 
print sequence based on the job information received by the 
receiving means; and sending means for sending registration 
information indicating registration of a job based on the 
job information received by the receiving means or print- 
sequence-change information indicating a change in print 
sequence of registered jobs to the information processing 
unit . 

[0015] The invention of claim 8 is the invention according 
claim 7 , wherein the sequence-controlling means controls 
print sequence based on the priority of a job included in 
the job information. 

[0016] The invention of claim 9 is the invention according 
claim 7, further including display-instruction means for 
instructing the information processing unit to display job- 
print-sequence-change information . 

[0017] According to the invention of claim 10, there is 
provided a network print system in which an information 
processing unit, a print controller, and a printer are 
connected on a network through a two-way interface, the 
network print system including: the information processing 



- 18 - 



unit having sending means for sending job information of 
print data to the print controller, spool means for spooling 
the print data, and receiving means for receiving 
registration information indicating registration of a job 
based on the job information from the print controller or 
print-sequence-change information indicating a change in 
print sequence of registered jobs; and the print controller 
having accepting means for accepting the job information of 
the print data from the information processing unit, 
sequence-controlling means for controlling print sequence 
based on the job information accepted from the accepting 
means, and noticing means for noticing registration 
information indicating registration of a job based on the 
job information received by the accepting means or print- 
sequence-change information indicating a change in print 
sequence of registered jobs to the information processing 
unit . 

[0018] The invention of claim 11 is the invention according 
claim 10, wherein the information processing unit further 
comprises display means for displaying a status of a job 
remaining in the print controller when a job is registered 
based on the registration information received from the 
receiving means. 

[0019] The invention of claim 12 is the invention according 
claim 10, wherein the sequence-controlling means of the 
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print controller controls print sequence based on the 
priority of a job included in the job information. 
[0020] The invention of claim 13 is the invention according 
claim 10, wherein the print controller further includes 
display-instruction means for instructing the information 
processing unit to display job-print-sequence-change 
information . 

[0021] According to the invention of claim 14, there is 
provided a method of noticing a change of the information 
processing unit in a network in which a print controller and 
an information processing unit are connected on a network 
through a two-way interface, the method including: a sending 
step for sending job information of print data to the print 
controller; a spooling step for spooling the print data in 
spooling means; and a receiving step for receiving 
registration information indicating registration of a job 
based on the job information from the print controller or 
print-sequence-change information indicating a change in 
print sequence of registered jobs. 

[0022] The invention of claim 15 is the invention according 
claim 14, further including display step for displaying a 
status of a job remaining in the print controller when a job 
is registered based on the registration information received 
in the receiving step. 

[0023] The invention of claim 16 is the invention according 



claim 15, wherein the display step displays related 
information of a job remaining in the print controller when 
a job is registered based on the registration information 
received in the receiving step. 

[0024] The invention of claim 17 is the invention according 
claim 15, wherein the display step displays a status of a 
job already registered in the print controller and print- 
completion time of a newly registered job based on the 
registration information received in the receiving step. 

[0025] The invention of claim 18 is the invention according 
claim 15, wherein the display step re-displays print 
sequence of jobs in the print controller after the change or 
job-related information based on the print-sequence-change 
information received in the receiving step. 

[0026] The invention of claim 19 is the invention according 
claim 15, wherein the display step re-displays print- 
completion time after the change based on the print- 
sequence-change information received in the receiving step. 
[0027] According to the invention of claim 20, there is 
provided a method of noticing a change of the print 
controller in a network in which a print controller and an 
information processing unit are connected on a network 
through a two-way interface, the method including: a 
receiving step for receiving job information of print data 
from the information processing unit; a sequence-controlling 
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step for controlling print sequence based on the job 
information received in the receiving step; and a sending 
step for sending registration information indicating 
registration of a job based on the job information received 
in the receiving step or print-sequence-change information 
indicating a change in print sequence of registered jobs to 
the information processing unit. 

[0028] The invention of claim 21 is the invention according 
claim 20, wherein the sequence-controlling step controls 
print sequence based on the priority of a job included in 
the job information. 

[0029] The invention of claim 22 is the invention according 
claim 20, further including a display-instruction step for 
instructing the information processing unit to display job- 
print-sequence-change information . 

[0030] According to the invention of claim 23, there is 
provided a method of noticing a change in a network in which 
in which an information processing unit, a print controller, 
and a printer are connected on a network through a two-way 
interface, the method including: a sending step for sending 
job information of print data to the print controller; a 
spooling step for spooling the print data in spooling means 
of the information processing unit; a receiving step for 
receiving registration information indicating registration 
of a job based on the job information from the print 
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controller or print-sequence-change information indicating a 
change in print sequence of registered jobs; an accepting 
step for accepting the job information of the print data 
from the information processing unit; a sequence-controlling 
step for controlling print sequence based on the job 
information accepted in the accepting step, and a noticing 
step for noticing registration information indicating 
registration of a job based on the job information received 
by the accepting step or print-sequence-change information 
indicating a change in print sequence of registered jobs to 
the information processing unit. 

[0031] The invention of claim 24 is the invention according 
claim 23, wherein the information processing unit further 
comprises a display step for displaying a status of a job 
remaining in the print controller when a job is registered 
based on the registration information received from the 
receiving means . 

[0032] The invention of claim 25 is the invention according 
claim 23, wherein the sequence-controlling step of the print 
controller controls print sequence based on the priority of 
a job included in the job information. 

[0033] The invention of claim 26 is the invention according 
claim 23, wherein the print controller further includes a 
display-instruction step for instructing the information 
processing unit to display job-print-sequence-change 



information. 

[0034] According to the invention of claim 27, there is 
provided a machine-readable recording medium storing a 
program for controlling a change notification of an 
information processing unit in a network in which a print 
controller and the information processing unit are connected 
to a network through a two-way interface, the recording 
medium storing program for achieving the functions 
including: a sending function for sending job information of 
print data to the print controller; a spooling function for 
spooling the print data in spooling means; and a receiving 
function for receiving registration information indicating 
registration of a job based on the job information from the 
print controller or print-sequence-change information 
indicating a change in print sequence of registered jobs. 
[0035] The invention of claim 28 is the invention according 
claim 27, further including a display function for 
displaying a status of a job remaining in the print 
controller when a job is registered based on the 
registration information received by the receiving function. 
[0036] The invention of claim 29 is the invention according 
claim 28, wherein the display function displays related 
information of a job remaining in the print controller when 
a job is registered based on the registration information 
received by the receiving function. 
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[0037] The invention of claim 30 is the invention according 
claim 28, wherein the display function displays a status of 
a job already registered in the print controller and print- 
completion time of a newly registered job based on the 
registration information received by the receiving function. 

[0038] The invention of claim 31 is the invention according 
claim 28, wherein the display function re-displays print 
sequence of jobs in the print controller after the change or 
job-related information based on the print-sequence-change 
information received by the receiving function. 

[0039] The invention of claim 32 is the invention according 
claim 28, wherein the display function re-displays print- 
completion time after the change based on the print- 
sequence-change information received by the receiving 
function . 

[0040] According to the invention of claim 33, there is 
provided a machine-readable recording medium storing a 
program for controlling a change notification of the print 
controller in a network in which a print controller and an 
information processing unit are connected on a network 
through a two-way interface, the medium storing a program 
for achieving the functions including: a receiving function 
for receiving job information of print data from the 
information processing unit; a sequence-controlling function 
for controlling print sequence based on the job information 
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received by the receiving function; and a sending function 
for sending registration information indicating registration 
of a job based on the job information received by the 
receiving function or print-sequence-change information 
indicating a change in print sequence of registered jobs to 
the information processing unit. 

[0041] The invention of claim 34 is the invention according 
claim 33, wherein the sequence-controlling function controls 
print sequence based on the priority of a job included in 
the job information. 

[0042] The invention of claim 35 is the invention according 
claim 33, further comprising a display-instruction function 
for instructing the information processing unit to display 
job-print -sequence -change information . 

[0043] According to the invention of claim 36, there is 
provided a machine-readable recording medium storing a 
program for controlling a change notification of the print 
controller in a network in which an information processing 
unit, a print controller, and a printer are connected on a 
network through a two-way interface, the recording medium 
storing a program for achieving the functions including: a 
sending function for sending job information of print data 
to the print controller; a spooling function for spooling 
the print data in spooling means of the information 
processing unit; a receiving function for receiving 
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registration information indicating registration of a job 
based on the job information from the print controller or 
print-sequence-change information indicating a change in 
print sequence of registered jobs; an accepting function for 
accepting the job information of the print data from the 
information processing unit; a sequence-controlling function 
for controlling print sequence based on the job information 
accepted in the accepting step, and a noticing function for 
noticing registration information indicating registration of 
a job based on the job information received by the accepting 
function or print-sequence-change information indicating a 
change in print sequence of registered jobs to the 
information processing unit. 

[0044] The invention of claim 37 is the invention according 
claim 36, wherein the information processing unit further 
comprises a display function for displaying a status of a 
job remaining in the print controller when a job is 
registered based on the registration information received by 
the receiving function. 

[0045] The invention of claim 38 is the invention according 
claim 36, wherein the sequence-controlling function of the 
print controller controls print sequence based on the 
priority of a job included in the job information. 
[0046] The invention of claim 39 is the invention according 
claim 36, wherein the print controller further includes 



display-instruction function for instructing the information 
processing unit to display job-print-sequence-change 
information . 
[0047] 

[Embodiment] In the following, a description will be given 
of an embodiment of the present invention with reference to 
the drawings . 

[0048] Fig. 1 is a system configuration diagram of a 
network system to which a virtual server of the present 
embodiment is applied. 

[0049] In Fig. 1, it is assumed that n client computers are 
connected to a network 106. Reference numerals 102, 103, 
and 104 denote client computers. The client computers are 
connected to the network 106 with a network cable, are 
capable of executing various programs such as an application 
program, etc., and are equipped with a printer driver having 
a function of converting print data into the printer 
language corresponding to a printer. In this regard, the 
printer driver supports a plurality of languages. Reference 
numeral 101 denotes a server. The server 101 is connected 
to the network 106 with the network cable, stores files used 
in the network, and monitors a use state of the network 106. 
The server 101 of the present embodiment further stores job 
information of the print data whose print requests are 
issued from the client computers 102, 103, and 104. Also, 
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the server 101 includes a function of informing a client 
computer of the IP information of the network printer 105 
and job information received in the buffer. Reference 
numeral 105 denotes a network printer. The network printer 
105 is connected to the network 106 through a network 
interface, converts print data sent from a client computer 
into a dot image for each one page, and prints out the image 
for each one page. Reference numeral 10 6 denotes a network, 
which is connected to client computers, a server, a network 
printer, etc. 

[0050] In this manner, the roles are shared by the server 
101, the client computers 102, 103, and 104, and the network 
printer 105, and thus the client computers are effectively 
used, and the processing for reducing the network load is 
performed. 

[0051] Fig. 2 is a block diagram illustrating the general 
configuration of the client computer 102. In this regard, 
the client computers 103 and 104 have the same configuration. 
[0052] A CPU 200 executes an application program, a printer 
driver program, an OS, the network-printer control program 
of the present invention, etc., which are stored in a HD 
(hard disk) 205, and performs the control of temporarily 
storing necessary information, files, etc., for executing 
the programs in a RAM 202. 

[0053] A ROM 201 stores programs, such as the network- 



printer control program of the present embodiment, related 
data, a basic I/O program, etc., various data, such as font 
data used for document processing, template data, etc. 
Reference numeral 202 denotes the RAM, which functions as a 
main memory, work area, etc., of the CPU 200. 
[0054] Reference numeral 203 denotes a FD (floppy disk) 
drive. As shown in Fig. 5, a program, etc., stored in a FD 
204 can be loaded into this computer system, etc., through 
the FD drive 203. Reference numeral 204 denotes a FD, which 
stores the network-printer control program and the related 
data described in the present embodiment. The structure of 
the stored contents is shown in Fig. 4. In Fig. 4, 
reference numeral 400 denotes data contents of the FD 204, 
reference numeral 401 denotes volume information showing 
information on the data, reference numeral 402 denotes 
directory information, reference numeral 403 denotes the 
network-printer control program described in the present 
embodiment, and reference numeral 404 denotes the related 
data thereof. In this manner, the network-printer control 
program described in the present embodiment may be stored in 
the ROM 201 or may be used by reading the program from the 
FD 204 through the FD drive 203. 

[0055] The network-printer control program denoted by 
reference numeral 403 is the program code based on the 
flowcharts, shown in Figs. 12 and 13, of the network-printer 



control procedure . 

[0056] Reference numeral 205 denotes an HD, which stores 
application programs, print driver programs, an OS, a 
network-printer control program, related programs, etc. 
Reference numeral 206 denotes a keyboard, which is an input- 
instruction means for the user for inputting instruction of 
device-control commands, etc., to a client computer. 
Reference numeral 207 denotes a display, which is display 
means for displaying the command entered by the keyboard 206 
and the status of the printer, etc. Reference numeral 208 
denotes a system bus, which controls the data flow in the 
client computer. 

[0057] Also, the client computers are connected together 
through an interface, which is omitted to be shown, for 
controlling the input/output among the devices, and are 
capable of inputting/outputting data and information with 
one another. 

[0058] Fig. 3 shows the memory map in a state in which the 
network-printer control program is loaded into the RAM 202 
and becomes executable. 

[0059] In the present embodiment, an example in which the 
network-printer control program and the related data are 
directly loaded into the RAM 202 from the FD 204 and are 
executed. However, other than this, every time the network 
control program is operated from the FD 204, the network- 
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printer control program and the related data may be loaded 
into the RAM 202 from the HD 205. Also, the medium for 
recording this network-printer control program may be a CD- 
ROM, an IC memory card, etc., in addition to the FD. 
Furthermore, it is possible to record the network-printer 
control program in the ROM 201, to constitute this as a part 
of the memory map, and to execute the program directly in 
the CPU 200. 

[0060] Reference numeral 301 denotes a basic I/O program, 
which is an area containing a program having an IPL (initial 
program loading) function of starting the operation of the 
OS when the power of the controller is turned ON and the OS 
is read into the RAM 202 from the HD 205. Reference numeral 
302 denotes the OS. Reference numeral 303 denotes the 
network-printer control program. Reference numeral 304 
denotes an area in which related data is loaded. Reference 
numeral 305 denotes a work area for the CPU 200 for 
executing the network-printer control program. 
[0061] Fig. 6 is a block diagram illustrating the general 
configuration of the network printer 105 in the present 
embodiment. In the present embodiment, a laser-beam printer 
(LBP) is used as a network printer. However, the printer is 
not limited to this, and a printer of another method may be 
used as a matter of course. 

[0062] Reference numeral 601 denotes a CPU, which controls 
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the entire device. Reference numeral 602 denotes a ROM /RAM, 
which includes a control program for controlling the CPU 601 
and constant data, and a buffer for temporarily storing 
send/receive data. Reference numeral 603 denotes a storage 
part, for example a hard disk, which stores send/receive 
data, the control program executed by the CPU 601, and data. 
Reference numeral 604 denotes a display part, which displays 
the contents of the data temporarily stored in the ROM /RAM 
602, the data stored in the storage part 603, the operation 
status, etc. Reference numeral 605 denotes a printer print 
part, which prints out the bit-map data generated by the CPU 
601 based on the program stored in the ROM/RAM 602. 
Reference numeral 606 denotes a network board, through which 
data information such as print data, job information, etc., 
is communicated with the external devices, such as a client 
computer, a server, etc., through this network board. 
Reference numeral 607 denotes a communication circuit, which 
connects the network board 606 and the network. Reference 
numeral 608 denotes a system bus, which connects each 
component with one another together, and on which control 
commands and data flows. 

[0063] Fig. 7 is a diagram showing the software module 
configuration of a client computer and a server according to 
the present invention. These are, for example, supplied 
from the FD. 



[0064] Reference numeral 701 denotes a network printer, 
reference numeral 702 denotes the software module 
configuration of the client computer, and reference numeral 
703 denotes the software module configuration of the server 
Reference numeral 704 denotes an application module which 
issues a print instruction to the network print system of 
the present invention, reference numeral 705 denotes a 
Windows (registered trademark) GDI, reference numeral 706 
denotes a printer driver installed in the Windows, and 
reference numeral 707 denotes a printer spooler in the 
Windows. Reference numeral 708 denotes a printer monitor 
for a virtual printer, reference numeral 709 denotes a 
network-printer control monitor, reference numeral 710 
denotes a virtual print manager, reference numeral 711 
denotes a virtual print server API (Application interface) , 
and reference numeral 712 denotes a virtual printer server 
service. These modules constitute the virtual print server 
system of the present invention, and are supplied from a 
recording medium, the FD 204 in the present embodiment. 
[0065] There are virtual print managers 710, virtual print 
server APIs 711, and virtual printer server services 712 in 
both the client computers and the server. In the following 
the combination font the virtual print server service 
(client) and the virtual print server service (server) , 
which constitute the virtual printer server service 712 is 
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called a virtual print server, and this system is called a 
virtual print server system. 

[0066] A description will be given of the operation of 
performing printing from the client PC 102 to the netwprk 
printer 105 in the configuration described above. A 
description will be given of the case of using Windows as an 
example in the present embodiment. Fig. 8 shows the flow of 
the print processing of requesting print from the client PC 
to the server. Fig. 9 shows the flow of the print 
processing in which the server gives permission of being 
printable to the client PC to send it to the printer. Here, 
a description will be continued of the block diagrams 
already explained using the same reference numerals. A 
description will be given of the print processing using 
these Figs. 8 and 9. 

[0067] In the client PC 702 (102), the application 704 
starts printing through the GDI 705. The GDI notifies the 
Windows spooler 707 and the virtual print server printer 
monitor 708 of the start of printing. The virtual print 
server printer monitor 708, which has received the start of 
printing, requests the virtual print server service (server) 
712 in the server 703 (101) to start storing the print data 
from now through the virtual print server service (client) 
712. The GDI 705 requests the printer driver 706 to convert 
the print data into the printer language. The print data 
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that has been converted into the printer language is spooled 
in the Windows spooler 707. At the same time, the virtual 
print server printer monitor 708 receives the print data 
spooled in the Windows spooler 707 from the Windows spooler 
707, and passes the print data to the virtual print server 
service (client) 712. The virtual print server service 
(client) 712 temporarily stores the received print data into 
a temporary file, which is omitted to be shown in the figure, 
in the virtual print spooler 801 in the HD 205 in Fig. 2. 
When all the print data is stored in the temporary file in 
the virtual print spooler 801 in the HD 205, the virtual 
print server service (client) 712 notified the virtual print 
server service (server) 712 in the server 703 (101) of the 
completion of the storing of the print data, and requests 
printing. Here, the virtual printer server service 712 uses 
the same module between the client PC and the server, and 
can be used differently for the client and for the server. 
[0068] Fig. 9 is a diagram illustrating the operation in 
which a print job registered in the virtual printer server 
service 712 has its turn of printing through the control of 
the server and actually sends the print data to the network 
printer. The virtual print server service (server) 712 
issues an instruction of being printable to the client PC 
which has its turn of printing. The virtual print server 
service (client) 712 which has received that instruction 
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reads the print data temporarily stored in the virtual print 
spooler 801 as described above, and passes it to the 
network-printer control monitor 709. The network-printer 
control monitor 709 passes the print data to the network 
printer 701 through the print communication protocol, and 
performs printing by the network printer 701. 
[0069] A description will be given of the operation of 
notifying a client PC of the status of the network printer 
701. A description will be given of the case of using 
Windows as an example here. Fig. 10 shows the flow of the 
printer status. 

[0070] In the present embodiment, the virtual print server 
service (server) 712 requests an SNMP manager 1002 to 
collect the status of the network printer 701 at five-second 
intervals (default) . The SNMP manager 1002 makes a request 
to the network printer 701 for collecting the status. The 
network printer 701 returns the current printer status. 
When the status of the network printer 701 changes, the 
virtual print server service (server) 712 notifies the 
client PC using thiis network printer 701 of the status 
change. The change notification of the printer status 
issued from the server is received by the virtual print 
server service (client) 712 in the client PC, and the 
printer status is stored in the Registry 1001 in the RAM 
within the client PC. The application 704 can obtain the 



- 37 - 



printer status stored in the Registry 1001 through the 
virtual print server API 711. 

[0071] In this manner, the virtual print server system 
performs print processing. 

[0072] The present embodiment is the case of using Windows 
NT 3.51 (registered trademark).' In this embodiment, the 
print monitor 708, the virtual print spooler, the virtual 
printer server service (client/server) 712, and the network- 
printer control monitor 709 are newly created by the present 
invention. The others are the Windows NT standard modules. 
However, the present invention is not limited to this, and 
can be built using another OS, such as OS/2, etc. 

[0073] Regarding the embodiment of the change notification 
of the present invention, a description will be given of the 
procedure of the case having two client PCs and one machine 
in which the virtual server service is implemented. 

[0074] Fig. 11 is a sequence chart illustrating the 
sequence of a change notification of the present invention. 

[0075] Figs. 12 and 13 are flowcharts showing the 
processing of the client and server of the virtual server 
when notifying a change of the present invention. 

[0076] Figs. 14 and 15 are an example of a queuing table 
for sequence controlling jobs and an example of a job- 
related information table for holding job-related 
information. 
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[0077] In the queuing table of Fig. 14, NULL is assumed to 
be set in the Next queuing pointer of the queuing table 
which controls the last job. 

[0078] First, a description will be given of the sequence 
of the entire virtual server system of the embodiment of the 
present invention using Fig. 11. 

[0079] In Fig. 11, when the client PC 102 spools job 
information having a priority (order of priority) of 2 in 
the virtual server 101 and requests printing, the virtual 
server 101 registers the job using, for example a queuing 
table as shown in Fig. 14, and returns a registration- 
confirmation notification to the client PC 102. (in the 
following, this job is called A) Next, the client PC 102 
registers job information having a priority of 1, and the 
virtual server 101 performs the same processing to return a 
registration-confirmation notification, (in the following, 
this job is called B) In the client PC 102, when 
registration of a job is confirmed, the registration result 
is displayed in a dialog box for each job registration, and 
informs the user of information on job registration such as 
print-completion schedule time. As for a method of 
informing the user of this, a status value, which can be 
obtained by the application software through the API, is 
updated internally in addition to means for directly 
displaying by any module of the virtual server system. 
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Alternatively, only notification method, such as passing 
information by informing the resident software of an event, 
etc., may be used. Next, the client PC 103 registers a 
print request of a job having a priority (order of priority) 
of 2, by the same procedure as that of 102. (in the 
following, this job is called C) In the virtual server 101, 
the order of registration is job A, job B, and job C. 
However, printing is performed in the descending order of 
priorities of jobs, and thus the order of printing is job A, 
job C, and job B. When the registration processing of job C 
is completed, registration confirmation is notified to the 
client PC 103. In the client PC 103, the registration 
result of the job is notified to the user in the same manner 
as in the client PC 102. At the same time, after notifying 
the registration result of job C, the virtual server 101 
notifies the client PC 102 having requested printing of the 
job B, whose print sequence has been changed, that the job 
sequence has been changed. The client PC 102, which has 
received a change-notification request, displays the job- 
sequence change notification and the job print-completion 
schedule time with the change. In this regard, the job 
priority is set by a client PC in advance. This is 
considered to be set by the printer driver or application, 
but is assumed to.be set by the network-printer control 
program of the present invention including the virtual print 
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server at print request time. 

[0080] Next, a description will be given of the procedure 
from a print request to a confirmation notification by a 
client PC using the flowchart of Fig. 12. 

[0081] S1201 in Fig. 12 is an instruction-waiting state in 
which the virtual print server service (client) 712 is 
waiting for an operation instruction from the user through 
an application program, etc., and notification, etc., from 
the virtual server 101 in which the virtual print server 
service (server) 712 including registration of that client 
as a client. 

[0082] At this time, if the user issues a print request 
from an application to a network printer registered in the 
virtual server, the client service (virtual print server 
service (client) ) determines whether it is a print request 
or another instruction in S1202. If the client service 
determines that it is a print request, the processing 
proceeds to S1203, and the client service issues a print 
request to the virtual print server service (server) in 
S1203. When a print request is issued, the client service 
performs time-out processing for waiting confirmation 
notification from the virtual server 101 in S1204. After a 
certain period of time, in S1205, if there received 
registration-confirmation notification from the virtual 
server 101, the processing proceeds to S1206. However, if 
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there received no registration-confirmation notification 
from the virtual server 101, the processing goes back to 
S1203, and the print-request processing is performed again. 
If the time-out time has passes while repeating the 
processing from S1203 to S1205, the processing proceeds to 
S1210, all the processing executed with a print request is 
initialized, and request-abortion processing, such as 
displaying that the registration has not completed normally, 
is performed. 

[0083] If the registration-confirmation notification has 
arrived at the client which has requested print from the 
vertical 101 before the time out, in S1206, the client 
server takes out job information in the same latest spooler 
as the registered job from the registration-confirmation 
notification from the virtual server 101, and stores the 
job-related information in the RAM 202 using a table like 
the one in Fig. 15 in which information such as a Job_Info_2 
structure of the Win32API in Windows. 

[0084] Next, in S1207, if the print request confirmation of 
dialog box is set to be displayed, the confirmation- 
notification dialog is displayed. If there is no setting 
from the user in particular, nothing on the notification is 
displayed, the processing returns to S1201, and the 
processing waits for an instruction. The setting of this 
confirmation dialog box may be performed by any means in 
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which the user can set at any timing during the operation of 
virtual server system, for example, recording in the 
Registry of Windows NT 3.51 and Windows 95 and in the ini 
file. The ini file is a file in which the initialization 
information of applications and the OS and setting 
information are stored. 

[0085] If the confirmation dialog box is displayed in S1207, 
the processing proceeds to S1208. In S1208, a determination 
is made on whether print-completion schedule time is set to 
be displayed as more detailed job-related information. If 
the client service determines that the print-completion 
schedule time is set to be displayed, the processing 
proceeds to S1209, and the print-completion schedule time of 
the registered job is displayed by a method, such as a 
comparative calculation using the information of the data 
size, print start time, and completion time of the jobs 
which have been printed before out of the job-related 
information. If the client service determines that detailed 
display is not set in S1208, the processing goes back to 
S1201 directly, and goes into a state of waiting for an 
instruction . 

[0086] Next, a description will be given of the procedure 
in which the virtual print server service (server) receives 
a print request from the virtual print server service 
(client) to register a job in the queuing table (Fig. 14) 
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using the flowchart in Fig . 13 . 

[0087] S1301 is an instruction-waiting state in which the 
virtual print server service (server) is waiting for an 
operation instruction from the user through an application 
program, etc., and notification, etc., from the virtual 
print server service (client) of each client PC. 
[0088] If an instruction is issued from the client PC 102, 
virtual print server service (server) determines whether 
this instruction is a print request or another instruction 
in S1302. If it is determined that a print request has been 
sent, the processing proceeds to S1303 from S1302. In S1303, 
the job-ID to be newly registered and job-related 
information is stored in the place such as a memory, a hard 
disk, etc., where the virtual print server service (server) 
712 can control using the table as shown in Fig. 15. Next, 
in S1304, the virtual print server service (server) 
determines whether there is a print-waiting job in the 
current queue. If it is determined that there is no print- 
waiting job, in S1305, a queuing table (Fig. 14) of the job 
to be registered is created, and a job-related information 
pointer is set. 

[0089] Next, in S1306, for example, registration- 
confirmation notification including information in the 
queuing table, etc., is returned to the client PC which has 
requested printing, and the processing goes back to the 



instruction-waiting state of S1301. (job A in Fig. 11) 
[0090] Also, in S1304, if the virtual print server service 
(server) determines that there is a print-waiting job, the 
processing proceeds to S1307, and the virtual print server 
service (server) refers to the first queuing table stored in 
the memory, etc. Here, "first" means the job to which the 
print instruction comes earliest. In S1308, the priority of 
the job controlled in the first queuing table is obtained by 
referring to the job-related information using the job- 
related information pointer. In S1309, the virtual print 
server service (server) determines whether or not the 
priority of the job to be newly registered is higher than 
the priorities of the jobs controlled in the queuing table 
currently referred. If the priority of the job to be newly 
registered is determined to be equal to or lower, the 
processing proceeds to S1310, searches the Next queue 
pointer of the queuing table, and determines whether it is 
NULL. If the Next queue pointer is not NULL, the processing 
proceeds to S1311. In S1311, the next queuing table is 
referred using the Next queue pointer if the queuing table, 
the processing returns S1308, and the same processing is 
continued. 

[0091] In S1309, if the priority of the job to be newly 
registered is higher, the processing proceeds to S1312. In 
S1312, the virtual print server service (server) creates a 
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new queuing table before the queuing table, and sets the 
Next queue pointer, the job-ID, and the job-related 
information pointer, etc., stored in S1303, etc. However, 
if the queuing table to be newly created is not the 
beginning of queue, the pointer of the new queuing table is 
set in the queuing table of the previous but one as the Next 
queuing pointer. 

[0092] Next, in S1313, there is a change in the job 
sequence already registered in the queuing table, and thus 
the virtual print server service (server) sends change 
notification including the current queue status and the job- 
related information to- the client PCs which have requested 
jobs in the queuing table subsequent to the newly registered 
job. Next, the processing proceeds to S1306, registration- 
confirmation notification including the current queue status 
and the job-related information is sent to the client PC of 
the newly registered job, and the processing returns to the 
instruction waiting state of S1301. (job C) 
[0093] Also, when the priority of the job to be newly 
registered is lower than or equal to the priorities of the 
jobs of all the queuing table, in S1310, the virtual print 
server service (server) recognizes that it is the last 
queuing table, because the Next queue pointer in the last 
queuing table is NULL. Thus, the queuing table of the job 
to be newly registered is created at the end of the queue in 
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S1314 . In this case, in S1306, registration-confirmation 
notification including the current queue status and the job- 
related information is also notified to the client PC which 
has requested printing, and the processing returns to the 
instruction waiting state of S1301. (job B) 

[0094] Next, a description will be given of the procedure 
when the client PC 102 receives a change notification using 
the flowchart in Fig. 12. In the instruction waiting state 
of S1201, when a change notification is received from the 
virtual server 101, the processing proceeds to S1202 and 
S1211. In S1211, the client service determines whether or 
not the instruction is a change notification. If it is 
determined to be a change notification, in S1212, the queue 
status and the job-related information received from the 
virtual print server service (server) 712 are stored in the 
place, such as in the memory and files, where the client 
service, which is the virtual print server service (client) , 
can control. 

[0095] In S1213, the client service determines whether or 
not the change-notification dialog is set to be displayed in 
each case by the user's setting. If it is determined that 
the setting is done in that way, a dialog box indicating 
that the sequence of the job requested to be printed has 
changed in accordance with the instruction of the client 
service is shown to a display unit. In S1214, the client 
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service determined whether or not more detailed information 
is necessary. If it is determined to be necessary, the 
completion-schedule time is calculated again, additional 
display is performed in the dialog box in S1215, and the 
processing returns to the instruction-waiting state of S1201. 
[0096] In this embodiment, an example in which all the 
tables indicating the queue status is sent is shown. 
However, only the order of the queue and the IDs of the jobs 
with a change may be sent and notified. If the job-related 
information is a similar table, only necessary information 
may be sent. Also, the job-related information may not be 
sent to the client, the virtual server crates information 
accompanied with the change, and only the display data may 
be notified to the client PC. 

[0097] Furthermore, in the present embodiment, a 
description has been given of the sequence change by the 
priority at the time of print request. However, 
notification may be used when the job sequence has been 
changed not only at print request time and when the job 
sequence of the print waiting has been changed not only 
because of the priority. For example, even when the network 
administrator cancels a job or replaces the print sequence, 
the client which has requested the canceled or the sequence- 
replaced job may be informed by sending the information 
indicating that change or the table indicating the print 
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sequence . 

[0098] Also, in the present embodiment, when the print 
sequence of the job registered in the virtual server is 
changed, the change notification including the current queue 
status and the job-related information is sent to the client 
PCs which have requested jobs registered in the queuing 
table of the subsequent print sequence of the newly 
registered job in the virtual server. However, the client 
PCs to which the change notification is sent may be only the 
client PCs which have requested the virtual server of the 
change notification in advance. This change-notification 
request setting should be done such that when job 
information is registered in the virtual server at printing 
time, a change request is added and sent, and the virtual 
server holds the change-notification request in the RAM 202. 
When the job-print sequence is changed and notification is 
made to that client PC, the change-notification request in 
the RAM 202 should be confirmed, and the change notification 
should be sent only to the client PCs which are registered 
to be notified. 

[0099] In this manner, by using a system described in the 
present embodiment, it becomes possible to provide a host- 
side personal computer with means in which a printer 
performs printing until the ejection of paper by a few 
number of communications without taking too much time for 
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the communication for data transfer. Also, it becomes 
possible to provide the host-side personal computer with 
means for informing that a change in the sequence of jobs 
occurs when the sequence of the jobs changes in a spooler 
for print waiting, and, for example, to give the information 
accompanied with a job sequence change, such as print 
completion time. 
[0100] 

[Advantages] By using the system described in the present 
embodiment, it becomes possible to provide a host-side 
personal computer with a step in which a printer performs 
printing until the ejection of paper by a few number of 
communications without taking too much time for the 
communication for data transfer. Also, the present 
invention makes it possible to provide the host-side 
personal computer with a step allowing confirmation of the 
information accompanied with a print-sequence change by the 
printer. Also, the present invention makes it possible to 
provide the host-side personal computer with a step to 
inform that a change in the sequence of jobs occurs when the 
sequence of the jobs changes in a spooler for print waiting, 
and, for example, a step to give the information accompanied 
with a job sequence change, such as print completion time. 
[Brief Description of the Drawings] 

[Fig. 1] Fig. 1 is a system configuration diagram of a 
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network system to which a virtual server of the present 
embodiment is applied. 

[Fig. 2] Fig. 2 is a block diagram illustrating the general 

configuration of the client computer in Fig. 1. 

[Fig. 3] Fig. 3 is a memory map when programs are loaded 

from a FD shown in Fig. 4 into a RAM in Fig. 2. 

[Fig. 4] Fig. 4 is a memory map showing the data in the FD 

in Fig. 2. 

[Fig. 5] Fig. 5 is a diagram showing the relationship 
between the client computer in Fig. 1 and the FD in Fig. 2. 

[Fig. 6] Fig. 6 is a block diagram illustrating the general 
configuration of the network printer in Fig. 1. 

[Fig. 7] Fig. 7 is a diagram showing the software module 
configuration of a client computer and a server according to 
the present embodiment. 

[Fig. 8] Fig. 8 is a flowchart showing the processing flow 
of the print monitor on the print function using a virtual 
server . 

[Fig. 9] Fig. 9 is a flowchart showing the control flow of 
the print monitor on the print function using a virtual 
server . 

[Fig. 10] Fig. 10 is a diagram showing the flow of the 
print processing when printing is requested from the client 
to the server in Fig. 1. 

[Fig. 11] Fig. 11 is an example of a communication sequence 
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when a change occurs in the sequence of the jobs registered 
in a virtual server. 

[Fig. 12] Fig. 12 is a flowchart showing the processing of 
the client which notifies a change in the job sequence. 
[Fig. 13] Fig. 13 is a flowchart showing the processing of 
the virtual server which notifies a change in the job 
sequence . 

[Fig. 14] Fig. 14 is an example of a queuing table for 
sequence controlling jobs in the virtual server. 
[Fig. 15] Fig. 15 is an example of a table for holding job- 
related information . 
[Reference Numerals] 

101 server 

102 to 104 client computers (client PCs) 



105 


network printer 


106 


network 


200 


CPU 


201 


ROM 


202 


RAM 


203 


FD drive 


204 


FD (floppy disk) 


205 


HD (hard disk) 


206 


keyboard 


207 


display 


208 


system bus 
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300 memory map of RAM 

301 basic I/O program 

302 OS 

303 network-printer control program 

304 related data 

305 work area 

4 00 memory map of FD 

401 volume information 

402 directory information 

403 network-printer control program 

404 related data 

601 CPU 

602 ROM /RAM 

603 storage part 

604 display part 

605 printer print part 

606 communication part 

607 communication line 

701 network printer 

702 client (client PC) 

703 server 

704 application 

705 GDI 

706 printer driver 

707 Windows spooler 
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708 virtual print server printer monitor 

709 network-printer control monitor 

710 virtual print manager 

711 virtual print server API 

712 virtual print server (virtual print server service) 
801 virtual print spooler 

1001 Registry 

1002 SNMP manager 
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[Fig. 1] 

101 SERVER 

102 CLIENT 

103 CLIENT 

104 CLIENT 

105 NETWORK PRINTER 
10 6 ETHERNET 

[Fig. 2] 
203 FD DRIVER 
20 6 KEYBOARD 
207 DISPLAY 

[Fig. 3] 

301 BASIC I/O PROGRAM 

303 NETWORK-PRINTER CONTROL PROGRAM 

304 RELATED DATA 

305 WORK AREA 
[Fig. 4] 

401 VOLUME INFORMATION 

4 02 DIRECTORY INFORMATION 

4 03 NETWORK-PRINTER CONTROL PROGRAM 

4 04 RELATED DATA 

[Fig. 5] 

NETWORK-PRINTER CONFIGURATION 
[Fig. 6] 

603 STORAGE PART 
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604 DISPLAY PART 

605 PRINTER PRINT PART 
60 6 NETWORK BOARD 

608 SYSTEM BUS 
COMMUNICATION CIRCUIT 
[Fig. 7] 

701 NETWORK PRINTER 
PRINTING 

STATUS MONITORING 

702 CLIENT 
7 03 SERVER 

704 APPLICATION 

706 PRINTER DRIVER 

707 Windows SPOOLER 

708 VIRTUAL PRINT SERVER PRINT MONITOR 

709 NETWORK-PRINTER CONTROL MONITOR 

710 VIRTUAL PRINT MANAGER 

711 VIRTUAL PRINT SERVER API 

712 VIRTUAL PRINT SERVER SERVICE (SERVER) 
VIRTUAL PRINT SERVER SERVICE (CLIENT) 
JOB INFORMATION 

PRINT DATA 
STATUS MANAGER 
VIRTUAL PRINT SERVER 
[Fig. 8] 
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704 APPLICATION 

706 PRINTER DRIVER 

707 Windows SPOOLER 

708 PRINT MONITOR 

712 VIRTUAL PRINT SERVER SERVICE (SERVER) 
712 VIRTUAL PRINT SERVER SERVICE (CLIENT) 
801 VIRTUAL PRINT SPOOLER 
[Fig. 9] 

701 NETWORK PRINTER 

709 NETWORK-PRINTER CONTROL MONITOR 

712 VIRTUAL PRINT SERVER SERVICE (SERVER) 

712 VIRTUAL PRINT SERVER SERVICE (CLIENT) 

801 VIRTUAL PRINT SPOOLER 

[Fig. 10] 

704 APPLICATION 

711 VIRTUAL PRINT SERVER API 

712 VIRTUAL PRINT SERVER SERVICE (SERVER) 
712 VIRTUAL PRINT SERVER SERVICE (CLIENT) 

1001 REGISTRY 

1002 SNMP MANAGER 
[Fig. 11] 

CLIENT PC 102 
CLIENT PC 103 
VIRTUAL SERVER 101 
PRINT REQUEST 
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REGISTRATION CONFIRMATION 
PRINT REQUEST 
REGISTRATION CONFIRMATION 
DISPLAY JOB REGISTRATION RESULT 
PRINT REQUEST 

JOB-PRINT-SEQUENCE CHANGE PROCESSING 
REGISTRATION CONFIRMATION 
DISPLAY JOB REGISTRATION RESULT 
CHANGE NOTIFICATION 

DISPLAY JOB-SEQUENCE CHANGE RESULT 
[Fig. 12] 

51201 INSTRUCTION WAITING 

51202 PRINT REQUEST? 

51203 REQUEST PRINT TO SERVER 

51204 TIME OUT? 

51205 CONFIRMATION NOTIFICATION FROM SERVER? 

51206 STORE REGISTRATION- JOB INFORMATION 

51207 CONFIRMATION-NOTIFICATION-DIALOG DISPLAY? 

51208 COMPLETION-SCHEDULE-TIME DISPLAY? 

51209 DISPLAY COMPLETION-SCHEDULE-TIME 

51210 REQUEST-ABORT PROCESSING 

51211 CHANGE-NOTIFICATION? 

51212 STORE REGISTRATION-JOB INFORMATION 

51213 CHANGE-NOTIFICATION DIALOG DISPLAY? 

51214 COMPLETION-SCHEDULE-TIME DISPLAY? 
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S1215 DISPLAY COMPLETION- SCHEDULE-TIME 
[Fig. 13] 

51301 INSTRUCTION WAITING 

51302 PRINT REQUEST? 

51303 STORE NEW- JOB-RELATED INFORMATION 

51304 IS THERE PRINT-WAITING JOB? 

51305 CREATE FIRST QUEUING TABLE 

51306 NOTIFY REGISTRATION CONFIRMATION TO CLIENT OF NEW JOB 

51307 REFER TO FIRST QUEUING TABLE 

51308 OBTAIN PRIORITY 

51309 IS PRIORITY HIGHER? 

51310 Next QUEUE POINTER = NULL? 

51311 REFER TO NEST QUEUING TABLE 

51312 ADD NEW JOB BEFORE THE COMPARED JOB 

51313 NOTIFY CHANGE TO CLIENT OF EXISTING JOB 

51314 ADD TO THE LAST OF QUEUE 
[Fig. 14] 

QUEUE NUMBER 

Next QUEUE POINTER 

JOB- ID 

JOB-RELATED INFORMATION POINTER 
[Fig. 15] 
JOB- ID 

PRINTER NAME 
MACHINE NAME 



USER NAME 

PRIORITY 

POSITION 
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2 o 5^c^&^^^^Tv^>5r^ > y >r—\ s>=* ^d^a, 

40 — ^^y V^fflia^a^yA^^HtTb. RAM2 0 2 
[0 0 5 31 ROM2 0 1(C|i, *HlSWIt?RM-rS^ 

— ^SrElt-t-So 2 0 2l4RAMTfc9, CPU2 0 0 

[0054] 2 0 3 (7nj/tf-f>f^^) K9 

50 9. @5^fJ:5(-FD K7^7 r 2 0 3«:I 



CTFD 2 0 4KlE«£;ftfc:/n^7 A«£;fc=2 yt°^ 

— $ V*^AKn— Kt5^ iJ&*"T?£ £ Q 2 0 4|j;FD 

S*iTV^Srt^O«J58:Sria4^-t- 0 !El4tC:Jo^T N 4 
0 0liFD2 0 4<Of-?ftStfc!), 4 0 1lir-^ 

^Slffliyp^yAil ROM2 0 1(CM^TI^ 
J&\ tL<liFD2 04^5>FDK7^^2 0 3S:^t 

[0 0 5 5] 4 0 H7-^^!l y?»Jfll^o^ 

7A{^ 112, lSK^^^h^^^y^ 

[0 0 5 6] 2 0 5J3:HD-C£>I9, ~7~f x ) *T — 3 
n^9A % ^D^K^/Vn^A, OS. 

K<Z>*-&«cS:A*je*i-SA*U»#a-C*>So 2 0 7 
tt^^wr ^r— tK- K2 0 6^^A^?bfc 

^y V^O««*«r**Lfc 9 
2 0 8{^tA/^T^!), ^7>fTyh 

[0057] *fc % ^7^r> F=>y^- ^ 

[0 0 5 8] i3ll hU — ^^V UZmm-Jn 

^7A^RAM2 0 2 (Co— KSjxHffpTtBi *ot« 

i^)^^yv^7 p ^ftt)OTfc5o 

[0 0 5 9] #HJ60i|-Cra\ F D 2 0 4 3/ !7 — ^ 

^y ^^SiJ^)^ > n^^A^U?H3i^-^^ii:gERAM2 

t>, FD2 0 4^6^5/y — ^SJffll^n^^^^lbf^^ 
HD 2 0 5HRAM2 0 2 tea— K^S «t 

ic^^y-^-mfcotta^o **^i7 

— ^^y y^ffl»^D^7ASrROM2 0 1 KffittLT 

u ttgcpu2 o oxmn-tz^t tFifiB-c&So 

[0 0 6 0] 30 1liI*I/O/n^7Wfcl * 
»J»3S«^fl:»dSONSiXfci:#JC, HD2 0 5^^O 
SdSRAM2 0 2tcK*ii*tL. O S 0»f£SrBM&£-£-. 

SrWLTV^^P^y *i&SAoT^5««"Cfc« 0 3 0 



(8) f $f Him 1-085415 

2liOStfc^ 3 0 3«C«^y h!7 — V^ftJttl 

^p^7A, 3 o 4fcttBil7 f -^ds*ix-PixJaBI!S 

tl, 3 0 SCflCPU 2 0 0^**3/ h >^ 

[0 0 6 1 ] i6il *HJK09tCi3ttS^y h!7 — ^ 
y 1 0 5(DWHl*^t^n 7^iT'fo^) 0 ^ 

MMxte, *yb T 7—?y p V>'?b^x, iff— a 

^yv^ (LBP) £f£fflb-C^5^ CtUdPSbtlS 

io &0>-ete/«e<, m<o]jj£<D7y >?xh i[j:f p 

[0 0 6 2] 6 0 1liCPU"C&9, SSa^frSrSJWi" 
5„ 6 0 2 ttROM/RAMT'fo 9 , C P U 6 0 1 ^*J»-T 5 

t5/^>77^^V^§ 0 6 0 3 ttf5««R-C& 9 . W 

£ 0 6 0 4 fiS^SFp-Cfc *9 , ROM / RAM 6 0 2 B#1E 
tftSaxTl^S^— ISHSS6 0 3K1B«£*VCV^5 

20 t*— *<Z>F*}«, *3J:W»f^«a*ifS:«^"f So 60 5 
(i^y >^gJ^a5T*fe<9, ROM/RAM 6 0 2 t£|BlS£;h/t 
V^7 p P^7iN{CS^^TCPU6 0 1 T?to£Ufclfy 

Kt?*> D . IO*yH7^#-KS:^tT^7>f 
30 #&~<Di/XTJ*/<X±$:$Lth% 0 

[0 0 6 3] m7^ N Jf-$&m<o# 7^ry h=3>tr.=L — 

[0 0 6 4] yoi^yh^yyy^ 70211 

o 3{*-y— /^y ^ h^e^a— yu«fi8"C*>5 0 7 0 411 
**W<z>*s/ h? — ^^y v hv*^Afcl?JBUig**ttJ 
-rr^y tr— y^e^a- /VT?a>9, 7 0 srawindow 

40 s (^^ffi^) (DGDI, 7 0 6{iWindowsrt(d»*.3i* 
W/yy^K^-T^ 7 0 7l*WindowsF*307 P y y^ 

^7 p -7Tfc5o yosiiiKS^y^ffl^y^^ 

£\ 7 0 9ft*yM7-^7'yy*fflfili^, 7 1 
Ot'i'Effl^y y hv^-i/t, 7 1 1 teffiS^y > hlh 
-^AP I (Application interface) x 7 1 2 liffig 
^y y^iJ— s<y— f ^T*fc«9, rjxfeO^^^.— /W3 

tO-efc*9, fEftj&ft:, *3UfiffllTWcFD 2 0 4^bft 

50 [0 0 6 5] faM^y y h^*—^-* 7 10, ^KiBl^y 



(?) 
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> ht-^AP 17 11, {RM^V > hV— s<*)— tf* 

712*1 ^7^ry h=*>t°~—# k-9—'«Dmi7\z. 

#fti--5 0 EASL ffiffl:/y ^ h tf* 7 1 2Sr 
^/SbTV^ffi^y ^ Mf— ^-y— If* (?y4T>- 

[0 0 6 6] MR«/SJd*3V^T^7>rT> HPC1 0 2^ 
M7-^^y 1 0 5^HJJB"JSr?T5»^S:RW 

*^Wc:J3^-c(i windows Sr^jtc to 

J8dft3faoiftttSria8tc*L, ^^b^ 7^7 >- hPC 

mn^m9xm-r 0 --r% t-^fciawbfc^ny^Bi 

(1 Ki:W#S:ffiv^"ClftWSr«K(t5r:i:(c:-rSo zoom 

[0067] ^^-TT^hPC702 (102) ±X\ T 
•7V tr— V-3V7 0 4J3GD I 7 0 5 Srffi LTBlJSUSrBB 
#?*f£o GD I (Windows* 7*— 7 7 0 7&UMKS:7 p y 

> h-y— ^/a^y > h^e^^ 7 0 8 {cw®\<Dmi&$:m$$ 

y > 7 o s^nsm-^v > h-y— ^*y— t** 

7i2^ifiir, (10 
i) ±\zhz>iKm7}) > mj— »*-y— tr* (-y— ^) 7 

GD I 7 0 Stt^y K^^7 o eicepaix— 

Kl^&^tUh^y >- h^— ^ (Windows* ^ 7 0 7 

— * 7 0 8 (1 Windows*:?"— 7 7 0 7 tC*^— 
^tvfc^y V h^— ^Windows*:?"— ^ 7 0 7 X 9 

if* y^ryM 7 1 2^at-r 0 ^gffi^y >- b-y— 
✓*-y— if* (^7^7y h) 7 1 2ttSttstofc>^y v 

hr^^g!2^HD 2 0 SP^^^HS^y ^ h*:/— 7 
8 0 1 Cfc^)i/Tfi&Lfcry^7 y 7 7-<^- ^ 

#-f-^ 0 t-<t(07 p y y hf-^^HD 2 o 5 rtofig 
^y v h*;/— ^ 801 rto^v^ y 7r>f 'W£f£# 
LfcB$^r% fijg^y >- mj— »*-y— if* (^7^ry 

h) 7 1 2(1 -y— a* 7 0 3 (1 0 1) _b(-fo5{RS^ 

yyht^t-t^ (-y— ^) 7 1 2 td^y v h^— 
7 p yyht-^t-t + 7 7i2i^ ^ T-f r >- hpct-y* 

[0 0 6 8] B91?H «:«/!JyFt^t-f 
*7 1 2^a»SixfcPPJ8iJ^3^s, -y— /«7>«3Srft 
"CffMS:fT5>R#^*9, SHRIC* y h !7 — * ^y 



s 0 fis^y ^ mj-*- ^-y— tf* (-y— s<) 71211 

m-fo *«>it*s:SWffiofcis»^y ^ h-y— 

* (^7^ryh) 71211 *Er3zE"^ — mmci&myv 

8 0 1 CMUc/y V hx — 

U ^7 h y-^yy y^ffl*]^^^ 7 0 9Cit 0 

*y M7-^^y ^fflffl»^^ 7 0 9tt, WJIifl 
7 P u h^^^iibt, h7 — #7V 7 0 

y v Kx— *Sr«u *s/H7-^^y^7oitBi 

10 JS!lSr*3r.*5, 

[0069] * y hy-^^y y^7o ico*^ ^* 

SUxSrEI 1 0 (c^f o 

[0 0 7 0] ffis^y > h-y— ^-y— tf* (-y— /^) 7 
1211, ***«K::isv^-cri 5»mni (7*7*^ h) 
T'Snmp^-^-y 100 2ic^^ hy-^7 p yy^ 
7 0 1 co*^— ^*coiKA^rftM-t-^ 0 SNMP^- 
^1002(1 ^"r—^^M^^^^^yh x 7 — ^y p 
20 yy^7 0iicfeit^ o ^^h!7^yyy^70i 
11 ^^*^- ^**igr 0 ss/yy^t 

-x<-y— tr* (-y— 712(1, ^^h^-^^yy 
? 7 0 1 (©*x>f **as^kLfc»£\ hy- 

^>^y y^701 Sr^fflbTV>^^^^T^PC(C^bT 
*^-^*co^Mil^^rtf 9o -y— /^tfflSixfc^y 

y ^ h-y— ^-y— t** t^^ryh) 7i2^§ttt 

9. ^ 7-Y7V hPCrtORAM(Cfc5 l/:/^ h y 1 0 0 

i tc^y >^*t^— ^*^«r#f5 0 r^y -> 3 >- 
30 70 4d um>y"y y^t-^AP 1711 it 
hy 1001 ^«:#$^^Tv^^)^ p y >^*7"-r ^ 

[0071] cioj: 5tcbT. fiffi^y v h-y— 

[0 0 7 2] *SHli09fiWindowsNT3. 51 & 

^yyh^/-^, fis^y >- h-y— ^-y— tr* 

7^T>-h/-y— '<) 712,*yM7^^y^iH 
40 -^^«^(WindowsNT^2p0^e^^— ;l/^fe5o b^)^ 

[0 0 7 3] *^^c^^Mii^C7)^ffi0!j(coV^T^ 

^^^*si-&fc*»*(D*)IBlcov^RM"rs. 
[0 0 7 4] El 1 1 fi**W03E35il*P^> V— Jr>* * 

[0 0 7 51 012. 1 3tt*«MO*Mjiftl^*3ttS 

50 ^-r— h-Cfe£ 0 
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[0 0 7 6] E\ 14, 1 5\±i?*7<Dm?FMn : &'rf0tz 
[0 0 7 7] mi 4 (D^n. — { i/fr— ^(c:^oV^Tft 
[0 0 7 8] (iCfetCiai 1 SrfflV^T*|gMOiaj6fi3J<0 

[0079] I2i ltc^r. ^^-fr>-hpci02 
i>K iEfflf— o lJc^-Y^yy-f <«5fcJ«{fc) # 

ffiffl-y— '<1 0 1 tt09x.tfSI 1 4M^-T J; 5ft*~— ^ 

^7^ry Hpci o 2twM-t- 0 (fiJlTttrov^g^Srv? 

a^A^f^i) Rt^T-YTV hPCl 0 2^&^5-f^- 
r^a^Srv^g^BitS) ^ T V hPC 1 0 2 X 
WJIfc m»J:5^^3 ^a® l:B8tSl»«frftb 

3^ io2kmm&mmtifc, z??^*})^^ m% 

mm ^2^fcS^3^ r <7>H3giJlf*S:'Kffl^— /<1 0 1 
KSft-TSo (KT«r.cOv?3^S:^3>^Ci:-rs) <K 

gt^noim KftLfcjgj*j*^3:/A, ^3^ 

WJt^fc^^a ^f^JBflJffims^s ^offWJIIHtftt^ 

3^A, V?3^C, ^3 ©Kg i ft So ^3^C©8 

i o 3(cii*p$ixSo ^7^ryhpci03m ^ 

5^7yhPC102iR«, ^a^iSM^- 
KiI*n-f-5 0 — *\ <EB-y— ^l 0 iHv^a^cco 

oBPJBUSrftjHLfc^ 9^fTV hPCl 0 2^^3^<OHB^ 
^SEXStLfcrtSriifti-t-So *3EiijEP«*taH-fc^ 
7^f7y hPCl 0 2f*i>3^|l|gJ*|E35je*i:*SJC# 
5^3^0BiJB"JJI*T^l^PaS:*^"f-So ft*3* ^3^ 

o^^^^-y^w tt, t^^Tisbvcx^frWtfeZftx 
3>-CK^*ix5r.fc>b#*.e>ix5^. ffiS^y^M^ 

[0 0 8 0] JfcK, 121 2co^n— — h«:javvC^ 



[o o 8 i ] ia i 2<^si2oi« % {g^^y >- h-y— 

^V^fc^Lfc^-lP-^bOllkf^ffl*^ ^7^7 

— y?x (-y— ^) 7 i 2 3&s»f^ur^5ffiffl*— ^i o 

[0 0 8 2] 3\ ^x— if" ti*T-7y Ir—i/B >V7 

10 #LTfflB«I!#£art-£, S1202fc:}o^T^7>f T^h 

b) ) ttBi«K**(OdWfi<o*B*36*S:WWr-t-s 0 tu 
HUBiJft**: £ * 9 4 T l<- b tr ^ Lfc4§£*tt:. 
S1203(C^^^it^ % S1203l£:fc5^-C^ 7^7V MJ— If 

*^rm-r o RJ«K#&mr£Si204fc^-c\ ^7^7 
> h-y— tr^ttfiffi-y— o 1 a>b<^teRffl*n£**o 

^-T AT ^ h^S?rff 9o — SoWFraSr*5V^"CSl205tc 
*5V^. fi«l-y— y<l 0 1 «fcOS»aiBiifti^fctt«Sl 

20 206ic5ttfds, mm-v—'* ioi j: 9a«as!iiftjdsft 

V^^^S1203^M^ . Sff. HlBUS^aSr^^o S12 
03^e>S1205*t s CO*a.fflSrj||k <9 iSLTV^S^^C, ^-r A 
hOBSraasgiB-J-fci:, Si2io*^5i^. BUB!lil*:J- 

[0 0 8 3] $4 $ b btZ&mzfcmi}— '<1 0 1 
V^cf^ij:, S1206t-*3V>T. ^ 7^7> hf-tf^fj: 

a^ * ixfc ^ a y t mm <om c * ^- ? 3 ymm 

30 Sr. <SS^-^ 10 1 a»bog«?»»ffl*nj&>e>8t 9 ffl 
Windowste:*3{tSWin32API(OJob_Info_2fl|jgfrSft 

^MiHSS^rRAM 2 0 2 iC^#-TS 0 
[0 0 8 4] #:KlS1207tC:j3^T. HIJB'JS*Oj»B^>f 

ftitixHC. ii^P^ii-rS^f^fsittT^-f, S120KCM 
9. m^#^<bftSo :©HB^7n^7^^©R 
SI*. 0Ux.fi. WindowsNTS.Sl^WindowsQStDUi^^ b y 
40 ^ ini^rWVWCfSft-rS^ ^ " 3& s fi«^ V > 

^it^t, ^Sffl^y ^ h-y— ^-y— -tr* (^7^7y 

[0 0 8 5] S1207(C*3V ^X5SR^-r T cz y ^ ^ S: 
**-r5tS1208(C*aadS5Stf o S1208-C^. 
*y3^WIB«i U"CH3JPJl|»T I I s 'S«PRISr*«'f 6 

50 PflSr'*^«KS35 s ft**trv^i:^9-<r^ M?— 
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4 1 t>*b m \c mm bx ^ & 3 x^- * -y->r x <t w&m 
^a»Lfc^3X^jBy»T^«pras:**"r5o S120 

T> MJ— tr^dS^JW L^4S-frfi, £51201^ 

[0 0 8 6] ftfclffifflXy ^hlf— If* (IK- 

boPPJ8iJ8*SrS^T a — < vX-r— X;u 
(dll 4) *ca«-r*#KSS:Ell 3(^7d-^^— hS: 

[0 0 8 7 ] S1301I3:, fig^ y V b -y— /<-y— t^;* 
(•9—'<) 3&STXyX— S's ^XuX^A^^bfe^ 

[0 0 8 8] ^7-f7yhPC102^f) f> ^ 
S1302"m. fig^y V bf- /^f-^ (-y— 

£ tut t «iadssi302 

7^£>S1303&£iitfo S1303T*ti N b < 3£®rt-£ 3 XO 

id^v? 3 xouEgfim* * ^ y ktV * ^ m<D{& 
ffl>xy > MJ-— /^-y— tr*(-y— »<) 7 i 2isfi-et s 

t3 , Sift * ^ - EPfilJ# ^ <Di^ 3 Xi&S fc 5 * >^ 5 Sr 

ft, si305$c;*o^T, IfitS^a^^a-zf y^f 
— X/v (mi 4) &m£;U ^aX<oB8iS1ff*<7>*-r> 

[0 0 8 9] JSk^S1306"t?fi. BigiJS3RSrbfc^7-f r 
V hPCteJtbT, #J*:tf*~ — f ^X^—X/W>«*M£ 
Sr^Ay*:SftffltSJii*aSrSbT, S1301<Z>fg*#*>:Rffi 
Id^o (Ell l^g^A) 

[0 0 9 0] S1304tC:JoV > >T, fllJBlIfS^O^aX 

^s^si307tcii^ N fig/yyhf-^ 
■9— tr* (-y— ^) i*>^y^»iifl$ixTv^5**]o 

-CfcSo S1308"C«U ^3XBI5Hf*©3iK-< l/?*m^ 

Xt 1 — x^wa-t-s ^ 3 xeox^ ^ y ^ ^ 

5 0 si309T?j*. <R8/iiyht-^t-^ (-y— 

a x^x^-r ^-y ^^^dsfiv^^rac-cfcs 

t*J»r.-riXfJS1310(C5t*, f >-X^ — X/KONex 



t^-^V^^pjtU NULL-efc5d»Sr*JWf-fSo 
4> bNext*^— Tj^f V^dSNULL-C^^tttf, 4Bs3tfSS131 
liCittPo S1311(CjoV^T. 3ra— - f ^X^— X;VG9Next 

HB bSl308fcM 9 HfilfiDiOiSISrjttff "T 5o 

[0 0 9 1 ] LS1309tC*5^rffL<a^^v ? 3X 
(OX^^^-y x>r<o^rdSi«(tixtf , Si3i2(c«ia^ia 
si3i2K:*5^T. fis^yyht-^t-^ (-y- 

— ttX^^^y^^dSfi^ofc^BX^^r^— >f ^ 

io X^— X/KOmri-«f bv^a— f y^r-//^M 

U Next*^— zK'f^^^a XlD£S1303Tft#bT 
foofc^aXI8ig«*RO#>f ^^^Sr-fey h-TSo fc« 

u *fb<^*ix5^r* — ry^-^fti^^ 

^.-T'iv^(j;-o^^^ — r >-Xt^— X/Wcfr b 

[0 0 9 2] S1313tC^ot^T. tTl^a-^f y 

X^— ^W:SfiSftt^fc^3 X<^IiHff^gE3E*sfc5 

20 < Itt/c^a^^^ra-^ VXv^ — X/KDS? 3 X 
^r«c^b/c^ 94T^ hPCtC^tUT^ffico^frL-co^a 

306{Cii^^f b < t/^3^7^7yh PC^ fc 
»«E<o^*— <D«»^3 XHa^««r*A/«MMMS 
ii*aSr2lftbTSl30lo^«F*,««B^jSSo (^aX 
C) 

[0 0 9 3] Sfb<S»i"S^aX<OX9>f^y 
^-y tV J: ^{gv^^bX^^^-y -r-r-Cfc5»^ si 

30 3iotcjov^T{gsxy v h-y— ^<-y— tr* ^) 

*«<O^T3.— f^X^ — X/UONext^r^-— 
^NULLtfe^I^^MO^ra^ >X^ — X^ 
"CfcSr i:Sr»«tb. S1314T^b<a^-T^ > ? 3X^r 
C7?g;^tci^r^— >f^r- X/uSr^fifc-TSo -*^> 
»-&fcSl306^*3V^PnJB(IK*S:bfc^9^r>' hPC^ 

^^rii*Pb, S1301^Jg^^ttffi^jg^ o (v?3X 
B) 

[00 9 4] ^ic^^^T^ hPCIO 2 j&sSHEiifclSr 
40 SCtSlofc#^0#MS^IEll 2CO^n— ^-y— ht^ 
-T^o S1201<7>^t*«r*)tft<i^C:*3V^-C, Mt^lO 

l3&^6>aE35ii*P*SttRSi:S1202 H Sl2lli:iitr 0 S121 
^^|ijjfft^ o tb*!EiiftiT*fcSi:*J»rbfe»^tt, 

si2i2tc*3v^TfiSXy >- h*y— ^-y— tf^ (-y— 
7 1 2!6^SJtffiofc^a— <D«a^3Xia»i»as: 
^^■y i-^xr-f /Kciro{R«ixy v hi?-— /^-y— tr>< 
(>9-fr^h) 7 i 2-efc5^9>fry h-y— tr^^s 

50 [0 0 9 5] S1213tC:fc3V^ ^7^7yft-tr^ 
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tc^-r^o si2i4T*(i, s?>(ci¥jm/«c«a^5"cs> 
[0096] c^^ss^j-e^^-^-cD^a^^-t-^-^ 

[0 0 9 8] #SIJ601"CW\ iEfflU— '*KS»i* 

» bfc 3 ^KftOHUBiJIISffiO 3r ^ — > ;7VW£ 
T^&o^*— ^«»^3^B85*Wa*^A/«iE3Eai 

fej^i^ft ufcds, aeHiiftisrsifSfs^^^Tv hpc 
&««*wanL-cas«u &m-9—*<n* RAM202 

AM2 0 2±<o«3Eiifeift*S:SllBU fi&Sr-rSJ:? 
[0 0 9 9] r:<^J:5^*3IJfi^ffiT*KMbfcJ:5* 

hfflj^— y-t/uzi yt°a- ^(c*5v^xflt»-c#5# 
7<Dmfr&$Et>z> k&x HflS^— ytv- ^tc 



[0 10 0] 

£(-±9. MM'*— y-jvua ytv- ^tc&v^T, 
t?^y ^^<7>#tt*"CC0BiJ8iJSrllfTL. d>o, ^y >^ 
10 = >- tr^.-^ tc*5V^T»BX# 5xa**w-r 5 £ , 

Sixferi:. *3±^ fi»Jx.tfPPJBiJJl*T^Pfl<oj:5*^3 

[Hffi<&«¥ftRWl 

[Ell *HJ6ofiai-^— ^Sriiffli-S^y h!7-^ v- 

[IH2] Hi ^tt^^TV h^ytV- ^<7>®EIB& 
20 «figS:^-r^o y^H-c&5o 

[El 3] a2l:*3ltSRAMIC, i4(C^tFD^^7 P 

[114] Ej2tCjo(t5FDrtlF|5CD^-^^S-r^- : ey 

[0 5] 01fC:fctt6^7^T>h:3>t o ;x — ^£H2 
K*5f+5 F D t <OB8«S:S b*LHT?S>5. 
IB6] Hlte*3#5.*3> h^-^^y >*tf>«B&»j$ 

[Hsi «a-y— ^s:fflv^fcH1#J«sB^cBB■^5^y >h 

[B9] ^K®i^^^fflv^fcR]JS^Ja^^Bai-^^ P y 
[Hi 01 Hi *c*5tt5^7-YTV h^b*— ^^BiJBSa 

[Hiu <s«-y— ^^a«ufc^3 ^onB^gEM^je 

[Hi 2] ^s^Hgi¥3EMii*P<O^^^TV Y(DWm 
40 ^t7D-ft-btfc^o 

[Hi 3] ^3^0)«^3EJEii»^ffi«*— ^©«t3ffiS: 

[Hi 4] <£ffl^-^rtX^3^^Ilg^J^]i-^dr^-- 

[His] ^s^oliilWffSr^-rs^— ^/wflflXfe 

[«F#«>RM1 
10 1 ^ 

102—104 ^7^ryh^Vt'a-^ (^7^7 
50 yhPC) 
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